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(57) ABSTRACT 

Correspondence Address; A video processing apparatus includes: a line-based data 
NORTH AMERICA INTELLECTUAL encoder for performing line-based data encoding on an input 
PROPERTY CORPORATION signal to generate a line-based data encoded signal; and a 
P_O_ BOX 506 video signal controller coupled to the line-based data 
MERRIFIELD, VA 22116 (Us) encoder for receiving a ?rst video signal and the line-based 

data encoded signal, decoding the line-based data encoded 
(21) Appl, No.1 11/164,066 signal to generate a second video signal, and choosing one 

of the ?rst and second video signals to generate an output 
(22) Filed: Nov. 9, 2005 signal. 
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VIDEO PROCESSING APPARATUS AND METHOD 
THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to digital televisions 
(TVs), and more particularly, to a video processing appara 
tus and a method thereof. 

[0003] 2. Description of the Prior Art 

[0004] Within a digital television (TV), a controller chip 
typically utilizes a blending module to blend video data from 
different sources, e.g., video frames transmitted from con 
tent/ service providers, logo information, scrolling banner 
information, caption information, and/or on-screen display 
(OSD) information generated by the digital TV. The blended 
data is then transmitted to a display panel for further display. 
Real time calculation and display for the video data from 
these different sources mentioned above require a portion of 
bus bandWidth of the digital TV. 

[0005] An example of typically encoded information 
transmitted from the content/service provider is subtitle 
data, including logo information, scrolling banner informa 
tion, and/or caption information. The subtitle data is 
decoded by a subtitle decoder and converted into corre 
sponding image data. After certain processing operations 
such as scaling and/or ?ltering, the image data is then 
blended With the other video data mentioned above, e. g. the 
video frames and the OSD information. The amount of the 
image data generated in the scaling and ?ltering processing 
is considerably large. As a result, the bus bandWidth of the 
digital TV is heavily occupied, and therefore the overall 
display performance of the digital TV becomes signi?cantly 
hindered. 

SUMMARY OF THE INVENTION 

[0006] It is therefore an objective of the claimed invention 
to provide a video processing apparatus and method, Which 
can alleviate burden imposed upon the bandWidth of an 
internal bus. 

[0007] According to embodiments of the invention, a 
video processing apparatus is disclosed. The video process 
ing apparatus comprises: an encoder for encoding an input 
signal to generate an encoded signal; and a blending circuit 
coupled to the encoder for blending a ?rst video signal and 
a second video signal corresponding to the encoded signal to 
generate an output signal. 

[0008] According to embodiments of the invention, a 
video processing method is further disclosed. The video 
processing method comprises: encoding an input signal to 
generate an encoded signal; and blending a ?rst video signal 
and a second video signal corresponding to the encoded 
signal to generate an output signal. 

[0009] According to embodiments of the invention, a 
video processing apparatus is further disclosed. The video 
processing apparatus comprises a shared data bus; a data 
encoder coupled to the shared data bus, for encoding a ?rst 
video signal and transmitting the encoded ?rst video signal 
through the shared data bus; a data decoder coupled to the 
shared data bus, for receiving the encoded ?rst video signal 
from the shared data bus and decoding the encoded ?rst 
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video signal; and a blending module coupled to the data 
decoder, for blending the ?rst video signal decoded by the 
data decoder and a second video signal, to generate a 
blended video signal. 

[0010] These and other objectives of the claimed invention 
Will no doubt become obvious to those of ordinary skill in 
the art after reading the folloWing detailed description of the 
preferred embodiment that is illustrated in the various ?g 
ures and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a diagram of a video processing apparatus 
according to one embodiment of the present invention. 

[0012] FIG. 2 is a diagram illustrating caption data pro 
cessed by the line-based data encoder shoWn in FIG. 1. 

[0013] FIG. 3 is a diagram illustrating pixel data pro 
cessed by the line-based data encoder shoWn in FIG. 1. 

DETAILED DESCRIPTION 

[0014] Please refer to FIG. 1. FIG. 1 is a diagram of a 
video processing apparatus 100 according to one embodi 
ment of the present invention, Wherein the video processing 
apparatus 100 comprises a subtitle controller 110 and a 
video signal controller 120. The subtitle controller 110 
comprises a subtitle decoder 112, a subtitle processing 
module 114, and a line-based data encoder 116, and the 
video signal controller 120 comprises a line-based data 
decoder 122 and a blending circuit 124. In this embodiment, 
the video processing apparatus 100 is installed in a digital 
television (TV), Wherein the video signal controller 120 is 
coupled to the subtitle controller 110 through a data bus in 
the digital TV. 

[0015] It should be noted that although the video process 
ing apparatus 100 of this embodiment is installed in the 
digital TV as mentioned above, those skilled in the art Will 
appreciate that the video processing apparatus 100 can be 
applied to other products requiring similar video processing, 
according to other embodiments of the present invention. 

[0016] The subtitle decoder 112 shoWn in FIG. 1 is 
utiliZed for decoding subtitle data 111, such as caption 
information, logo information, and/or scrolling banner infor 
mation, to generate a subtitle decoded signal 113. In this 
embodiment, the subtitle processing module 114 is capable 
of performing processing operations such as scaling and 
image enhancement calculations, or various other calcula 
tion operations for subtitle processing, Which are Well 
knoWn to those skilled in the art. After processing such as 
subtitle decoding and scaling calculation is carried out, a 
large amount of data Will be generated, and then sent to the 
line-based data encoder 116 for further encoding. According 
to this embodiment, the line-based data encoder 116 per 
forms line-based data encoding on these data carried on the 
input signal 115 to generate a line-based data encoded signal 
117, Which has less amount of data in contrast to the input 
signal 115. The line-based data encoded signal 117 is then 
sent to the video signal controller 120, Whereby the loading 
on the bus bandWidth of the digital TV can be saved. 

[0017] In this embodiment, the line-based data encoder 
116 compresses and encodes one roW, or one line, of data 
(hence line-based), based on each roW of pixel data of the 
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image represented by the input signal 115, for example, the 
dashed-line-enclosed portion of an embodiment closed cap 
tion as shown in FIG. 2, and then appends a header to the 
encoded data, to generate the line-based data encoded signal 
117. As each set of line-based data comprises a header and 
a set of encoded data, the header can be utilized to distin 
guish betWeen tWo sets of encoded data in the line-based 
data encoded signal 117. According to this embodiment, the 
line-based data encoder 116 encodes the input signal 115 
according to Huffman encoding algorithm to generate the 
line-based data encoded signal 117, and the line-based data 
decoder 122 is capable of decoding the line-based data 
encoded signal 117 correspondingly. 

[0018] UtiliZing each roW of pixels as a unit of encoding 
to perform data compression/encoding is advantageous to 
the design of the later stage blending circuit 124. The 
blending circuit 124 typically blends video data of different 
sources on a pixel-roW, or line, basis, and a display panel of 
the digital TV typically displays the blended data on a 
pixel-roW basis; that is, data are blended and displayed each 
roW of pixels a time. Therefore, the system architecture and 
control can be most simpli?ed While utiliZing pixel roW as 
unit for data compression/encoding and the corresponding 
decoding. 

[0019] HoWever, such an implementation mentioned 
above is not meant to serve as a limitation for the present 
invention. This is merely one of the various implementation 
choices of the present invention. In another embodiment of 
the present invention, other kinds of line-based data encod 
ing algorithms such as Run-Length encoding algorithm, 
JBIG encoding algorithm, and JPEG encoding algorithm, 
can also be applied to the line-based data encoder, Where the 
line-based data decoder may decode the line-based data 
encoded signal correspondingly. In other embodiments, the 
encoding calculations of the encoder in the subtitle control 
ler may adopt some other encoding units, eg block-based 
encoding or others, instead of pixel-roW, or line-based 
encoding, to encode the input signal. 

[0020] As shoWn in FIG. 1, the video signal controller 120 
receives, through the line-based data decoder 122, the afore 
mentioned line-based data encoded signal 117, Which is 
transmitted through the data bus. Additionally, the video 
signal controller 120 further receives, through the blending 
circuit 124, the on-screen display (OSD) signal OSD_sig 
and the video signal V_sig, Which is transmitted through the 
data bus and corresponds to the video frames. In addition, a 
video signal 123, Which is generated by the line-based data 
decoder 122 after the line-based data decoder 122 performs 
line-based data decoding on the line-based data encoded 
signal 117, is also transmitted to the blending circuit 124. 
The blending circuit 124 then blends the OSD signal OSD 
_sig, the video signal V_sig, and the video signal 123 
corresponding to the line-based data encoded signal 117, to 
generate an output signal 125, Which carries calculation 
results of the blending calculations performed by the blend 
ing circuit 124. The blending calculations are Well knoWn to 
those skilled in the art, and therefore are not described in 
detail herein. 

[0021] Please refer to FIG. 3. FIG. 3 is a diagram illus 
trating pixel data processed by the line-based data encoder 
116 shoWn in FIG. 1. In this embodiment, the input signal 
115 comprises a plurality of pixels complying With ARGB 
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speci?cations, and each pixel comprises pixel values of 0t, 
R, G, and B, Where the pixel value of 0t represents trans 
parency. In order to raise the data compression rate, When 
the ot value 221 of a pixel 220 in the input signal 115 appears 
to be Zero, Which means that the pixel 220 eventually is not 
to be shoWn in the resulting output image and that the R, G, 
and B values bear no consequence, the pixel values of R, G, 
and B 222 can then be set so as to increase the compression 
rate, and hence minimiZe the data How through the data bus. 

[0022] In one embodiment, When an 0t value of a pixel is 
Zero, the line-based data encoder 116 sets the R, G, and B 
values of this pixel according to those of a previous pixel 
before encoding. For example, When the blending values, 
eg the ot values 221 and 231 respectively corresponding to 
the pixels 220 and 230 in the input signal 115, are both Zero, 
the line-based data encoder 116 sets the pixel data 222 and 
232 (i.e. the R, G, and B values of the pixels 220 and 230, 
respectively) to be the same as the pixel data 212 (i.e. the R, 
G, and B values of the pixels 210) before performing the 
line-based data encoding. In another embodiment, When 0t 
values of a plurality of pixels are Zero, the line-based data 
encoder 116 sets the R, G, and B values of these pixels to 
certain predetermined value before encoding. For example, 
When the blending values, eg the ot values 221 and 231, are 
Zero, the line-based data encoder 116 sets all the values of 
the pixel data 222 and 232 to be Zero before performing the 
line-based data encoding. 

[0023] Those skilled in the art Will readily observe that 
numerous modi?cations and alterations of the apparatus and 
method may be made While retaining the teachings of the 
invention. Accordingly, the above disclosure should be 
construed as limited only by the metes and bounds of the 
appended claims. 

What is claimed is: 
1. A video processing apparatus, comprising: 

an encoder for encoding an input signal to generate an 
encoded signal; and 

a blending circuit coupled to the encoder for blending a 
?rst video signal and a second video signal correspond 
ing to the encoded signal to generate an output signal. 

2. The video processing apparatus of claim 1, Wherein 
each roW of pixels in an image represented by the input 
signal is utiliZed as the encoding unit of the encoder. 

3. The video processing apparatus of claim 1, Wherein the 
encoder is a data compression encoder. 

4. The video processing apparatus of claim 3, Wherein the 
encoder encodes according to an algorithm from the Hulf 
man encoding algorithm, Run-Length encoding algorithm, 
JBIG encoding algorithm, and JPEG encoding algorithm. 

5. The video processing apparatus of claim 1, Wherein the 
blending circuit is coupled to the encoder through a data bus. 

6. The video processing apparatus of claim 1, further 
comprising: 

a decoder coupled to the encoder for decoding the 
encoded signal to generate the second video signal. 

7. The video processing apparatus of claim 1, further 
comprising: 

a subtitle decoder coupled to the encoder for decoding 
subtitle data. 
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8. The video processing apparatus of claim 7, wherein the 
subtitle data comprises caption information, logo informa 
tion, and/or scrolling banner information. 

9. The video processing apparatus of claim 7, further 
comprising: 

a subtitle processing module for processing decoded 
results of the subtitle decoder to generate the input 
signal. 

10. The video processing apparatus of claim 9, Wherein 
the subtitle decoder performs processing of scaling, ?ltering, 
and/or image enhancement calculations. 

11. The video processing apparatus of claim 1, Wherein 
the input signal comprises a plurality of pixels complying 
With ARGB speci?cations, and each pixel comprises pixel 
values of 0t, R, G, and B. 

12. The video processing apparatus of claim 11, Wherein 
When the ot value is Zero, the encoder changes at least one 
of the R, G, and B values before encoding. 

13. The video processing apparatus of claim 12, Wherein 
When the ot value is Zero, the encoder sets the R, G, and B 
values to be the same as those of a previous pixel before 
encoding. 

14. The video processing apparatus of claim 12, Wherein 
When the ot value is Zero, the encoder sets the R, G, and B 
values to be Zero before encoding. 

15. The video processing apparatus of claim 1, Wherein 
the ?rst video signal comprises either a video signal corre 
sponding to image frames or an on-screen display (OSD) 
signal. 

16. The video processing apparatus of claim 1, being 
applied to a digital TV system. 

17. A video processing method, comprising: 
encoding an input signal to generate an encoded signal; 

and 

blending a ?rst video signal and a second video signal 
corresponding to the encoded signal to generate an 
output signal. 

18. The video processing method of claim 17, Wherein 
each roW of pixels in an image represented by the input 
signal is utiliZed as the encoding unit of the encoding step. 

19. The video processing method of claim 17, further 
comprising: 

transmitting the encoded signal through a data bus. 
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20. The video processing method of claim 17, further 
comprising: 

decoding the encoded signal to generate the second video 
signal. 

21. A video processing apparatus, comprising: 

a shared data bus; 

a data encoder coupled to the shared data bus, for encod 
ing a ?rst video signal and transmitting the encoded 
?rst video signal through the shared data bus; 

a data decoder coupled to the shared data bus, for receiv 
ing the encoded ?rst video signal from the shared data 
bus and decoding the encoded ?rst video signal; and 

a blending module coupled to the data decoder, for 
blending the ?rst video signal decoded by the data 
decoder and a second video signal, to generate a 
blended video signal. 

22. The video processing apparatus of claim 21, Wherein 
the blending module further couples to the shared data bus, 
and the second video signal is transmitted to the blending 
module through the shared data bus. 

23. The video processing apparatus of claim 21, Wherein 
the data encoder is a line-based data encoder, and the data 
decoder is a line-based data decoder. 

24. The video processing apparatus of claim 23, Wherein 
the ?rst video signal corresponds to subtitle information. 

25. The video processing apparatus of claim 24, further 
comprising a subtitle processing module coupled to the data 
encoder, for performing scaling on the ?rst video signal. 

26. The video processing apparatus of claim 25, Wherein 
the subtitle processing module further performs ?ltering on 
the ?rst video signal. 

27. The video processing apparatus of claim 21, Wherein 
the second video signal corresponds to video frame data. 

28. The video processing apparatus of claim 21, Wherein 
the second video signal corresponds to on-screen display 
data. 

29. The video processing apparatus of claim 21 is com 
prised in a TV set. 


